A ranch in central South Dakota had a number of dead calves because of arsenic poisoning. The clinical picture included diarrhea, central nervous system signs, and death. Gross necropsy findings included adequate body fat, stomachs full of normal-appearing ingesta, and large amounts of greenish brown watery fluid in the intestine and colon. Microscopically there was severe lymphoid tissue necrosis in the mesenteric lymph nodes and gut-associated lymphoid tissue. Chemical analysis of kidneys showed no significant amounts of lead; however, kidney arsenic concentrations were 25 to 44 ppm. The source was a small pile of Paris Green (common name for cupric acetoarsenite) found in an old dump site in the pasture.
product are still present, sometimes as unknown substances in storage areas or private dump sites.
On March 21, 2001, a group of 40 beef cow-calf pairs were bought and added to the home herd of 101 pairs that were in a small grass pasture close to the owner's farm site in east-central South Dakota. On April 17, 2 calves were presented to the owner's veterinarian. One calf was diagnosed with navel infection, whereas the other was presented with scours and symptoms of the central nervous system (CNS). The scouring calf was treated for infectious enteritis but did not survive. On April 23, a third calf was presented to the veterinarian for postmortem examination. Pneumonia was seen on gross necropsy examination. On May 2, the fourth and fifth calves were presented dead to the veterinary clinic for postmortem examination. They were approximately 6 weeks old. Both calves were observed the day before and were showing no signs of illness. These calves were sent by the veterinarian to the South Dakota Animal Research and Diagnostic Laboratory, in Brookings, SD, for examination. On May 4, a sixth calf showing CNS signs was also sent to the diagnostic laboratory. It was noted at this time that the dying calves were not home-raised calves but those that had been bought and added to the herd in March. High on the list of differential diagnoses at this time was dehydration from cryptosporidiosis or severe coccidiosis in light of the previous cases of calves with scours and CNS signs. Lead poisoning or some other unknown toxin was also considered as a possible cause.
On May 9, a seventh calf was submitted to the veterinary clinic with CNS signs. This calf had a temperature of 102.6 F. The calf was treated with oral charcoal suspension and subcutaneous antibiotics and sent home where it died. At this time, 2 veterinarians from the clinic and the owners examined the pasture. All cows were unaffected. Patches of bare dirt void of vegetation were found, similar to buffalo wallows, where it appeared the calves had been eating soil. Be- cause of a large slough, full of water from a wet spring, a small portion of the pasture could not be examined. At this time, 3 soil samples and 2 water samples were taken for analysis. Owners chose to move the cattle from this pasture until results of all tests were received. The diagnostic laboratory investigation started on May 2. Gross necropsy findings on the first 3 calves included adequate body fat, stomachs full of normalappearing ingesta, and large amounts of greenish brown watery intestinal and colonic content. With these gross lesions, a routine infectious enteritis workup appeared indicated. Examinations for rotavirus, corona virus, bovine virus diarrhea virus, coccidian, and cryptosporidia were negative. Clostridium perfringens was isolated from the intestine in large numbers. Microscopically there was severe lymphoid tissue necrosis in the mesenteric lymph nodes and gut-associated lymphoid tissue. In light of these microscopic lesions and unremarkable enteric pathogen examinations, the search for toxicants was intensified. Chemical analyses were conducted at Oscar E. Olson Biochemistry Laboratories at South Dakota State University, Brookings, SD. Chemical analysis of kidneys showed no significant amounts of lead (Ͻ0.1, 0.2, and Ͻ0.1); however, kidney arsenic concentrations were 40, 36, and 44 ppm on a wet weight basis. Kidney concentrations of arsenic more than 10 ppm confirm toxicosis; however, levels can vary between 2 and 100 ppm in positive cases. 4 At this time, arsenic poisoning was diagnosed, and results were reported to the submitting veterinary clinic on May 11. The owners searched the pasture for a source of arsenic, but none was found. The water samples from the dugout and slough collected on May 9 had less than 5.0 ppb arsenic. Soil samples were found to have 2.8 and 3.9 ppm arsenic, which is close to background, and not high enough to be a source of arsenic in this case.
On moving the cattle, calves stopped dying and thrived. The suspect pasture was left idle for the summer to avoid death loss and allow grass to recover so it could be used in the fall in order to bring cattle back closer to the home place.
On September 26, the owner brought a calf to the veterinary clinic for postmortem examination. Calves had recently been returned to original pasture because of dry conditions in the area. This calf died suddenly with no signs of illness. Gross necropsy examination was unremarkable. Liver, kidney, and stomach content were collected and transported to the state diagnostic laboratory. Soil and water samples were again collected from the pasture; however, because of the dry conditions, the owner was able to travel throughout the portion of the pasture that was inaccessible in spring. A sample of green powder that the owner found in one of these areas was submitted to the laboratory with the calf tissues. The owner observed that the green powder was unaffected by the previous night's rain. In the clinic, the powder was put into suspension with water, but it quickly separated. An older farmer who happened to be in the clinic was sure the powder was Paris Green.
The chemical analyses (Table 1) confirmed the arsenic diagnosis and the source of the toxicant. Fortunately, the surrounding water and soil were not significantly contaminated. On the basis of the physical and chemical characteristics of the green material, the authors were comfortable in calling it Paris Green (cupric acetoarsenite). The lesser amount of lead was probably just contamination of the industrial grade Paris Green that was acceptable when the product was produced.
There were a number of factors that made this a particularly interesting case and a diagnostic challenge. First, arsenic-induced lymphoid necrosis is not found in the commonly read veterinary literature. Although it could not be proved by this case report that the arsenic caused this lesion, it is a reasonable assumption based on the growing body of published work that shows trivalent arsenic has a deadly effect on cancerous as well as normal lymphocytes. 1 In retrospect, the clinical signs do fit those described in the literature; however, the history combined with the clinical picture offered some diagnostic challenges. 4 The calves were the only animals affected. The calves that died in spring were all from the newly purchased group. Affected calves had to venture across a significant water hazard to get to the arsenic source. The dump site, where the arsenic was found, was decades old and had not caused a known problem before. Finally, the clinical picture of the first few illnesses resembled infectious disease death losses normally seen in beef calves of this age from this area of the United States.
Infection of cattle with metacestodes of the human tapeworm, Taenia saginata, or Cysticercus bovis, also known as bovine cysticercosis or T. saginata cysticercosis occurs worldwide; the public health and economic consequences are considerable. 12 In countries like Canada, where T. saginata cysticercosis is a reportable disease, regulatory policies may require that important but costly trace-back investigations be done to identify the source of infection to cattle. 2 Humans are at a risk of infection when raw or undercooked beef harboring a viable cyst is consumed. On excision, fluid-filled viable cysts are more easily identified, and the scolex is often readily seen unlike degenerate cysts. Differentiation of a viable Taenia cyst from other similar looking lesions can be done by evagination in a 5-10% bile solution 3 and microscopic examination of the unarmed scolex or of hematoxylin-eosin-stained sections because of the characteristic histology of the metacestode, even when a scolex is absent. 13 Compared with viable cysts, degenerating parasites are more commonly found at postmortem 7,10 and are less easily recog- nizable because of the loss of familiar gross and microscopic architecture. 13 Demonstration of a scolex in a degenerate lesion is diagnostic of tapeworm infections; however, this is not always possible. Calcareous corpuscles that are dissolved during processing of the tissue for histology and are represented by small elliptical blank spaces have been found to be particularly useful for identifying degenerating cysts when the parenchymal tissue had been destroyed, 13 but they are not always observed. Cysticerci could be confused with lesions of actinobacillosis (especially in the tongue) and even adipose tissue. 8 Lesions of macroscopic Sarcocystis, which are found in cattle in some parts of the world, can lead to condemnation of beef during meat inspection 5 and may be confused with cysticerci of T. saginata. Typically, a suspected lesion is submitted to a diagnostic laboratory for confirmation because of the expertise required for a correct identification. In an attempt to develop a more reliable method of identifying T. saginata metacestodes in submitted bovine lesions, the monoclonal IgG1 antibody 158C 11 A 10 , which is directed against a secretory product of T. saginata metacestodes, 3 was used to develop an immunohistochemical test using biotinylated rabbit antimouse IgG as a conjugate and the avidin-biotin complex peroxidase detection system. a Bovine lesions were obtained during postmortem examination of 7 calves inoculated with T. saginata in a different study. Identification and recovery of cysts were carried out after
